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(57) Abstract 

PROBLEM TO BE SOLVED: To reduce increase of driving 
loss which is caused by voltage clamp of a Pchannel MOS 
transistor as a main switch. 

SOLUTION: In a Pchannel MOS transistor Q1, the part 
between a gate and a source is clamped with a voltage 
regulator diode ZD1. Energy is accumulated in an 
inductor L2 connected between a drain of a P-channel 
MOS transistor Q3 for driving and a drain of an Nchannel 
MOS transistor, during the ON-period of thepch annel MOS 
transistor Q1, and the energy is regenerated to an input 
power source Vin through diodes D1, D2 during the 
OFF-period. 
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